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Abstract 
This paper includes a study conducted on 60 individuals with spinal cord injuries, identified by Motivation Romania 
Foundation and invited to participate in three regional camps, each consisting in a seven days active rehabilitation program. 
These camps are part of the project “The Wheels of Change Move On – towards appropriate wheelchair provision, sports and 
accessibility for mainstream participation of Romanians with disabilities”, financed by the United States Agency for 
International Development – USAID. The goals of the program are: to provide independent living training, to identify the 
recurrence of associated pathology, to generate a customized therapeutic strategy for each participant, to conduct medium 
term monitoring in order to assess the evolution of the complex therapy the participants benefited from. The results, partly 
confirming other findings in the literature, showed regional differences that allowed the design of a multidisciplinary 
therapeutic approach. 
© 2013 The Authors. Published by Elsevier B.V.  
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1. Introduction 
The therapeutic approach of the pathology specific to individuals with spinal cord injuries is very little studied 
in our country (Mologhianu, 2007) compared to the specialized literature (Greenspan et al., 2001), the biggest 
majority of which doesn’t focus on multidisciplinary and independent life coaching. The present study was 
conducted in order to provide accurate data about the incidence of this pathology in our country, and to advocate 
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for the development of the access to information regarding the means of improving the quality of life for people 
with spinal cord injuries.  
The goals of the program are: to provide independent living training, to identify the recurrence of associated 
pathology, to generate a customized therapeutic strategy for each participant, to conduct medium term monitoring 
in order to assess the evolution of the complex therapy the participants benefited from. 
2. Material and methods 
2.1 Subjects  
From July to August 2012, Motivation Foundation organized, in three different locations – Văratec (Moldova 
region), Bran (Muntenia region) and Mehadia (Banat region), camps for 60 people with spinal cord injuries, all 
being wheelchair users. These camps are organized within the project ‘’The Wheels of Change Move On – 
towards appropriate wheelchair provision, sports and accessibility for mainstream participation of Romanians 
with disabilities“, financed by the United States Agency for International Development –USAID. The 60 
beneficiaries have been identified by the regional Motivation employees, who invited them to participate in a 
complex 7 days program of independent living training combined with health assessments. In Văratec we had 20 
participants, 14 men and 6 women, aged 14 to 43. At Bran there were 23 participants, 17 men and 6 women, aged 
21 to 41, while in Mehadia we had 17 participants, 13 men and 4 women, aged 18 to 44. The study was 
conducted according to Helsinki Declaration regarding research ethical principles that involve human subjects. 
All participants agreed to be the subjects of this study. 
2.2 Methods  
The assessments were conducted according to the evaluation sheets developed by specialists in recovery-
rehabilitation, orthopedics and nutrition. Nutrition - Each participant completed a questionnaire of 21 items 
related to their nutrition and general lifestyle. The screening process included various weight and height 
measurements, and their BMI was determined. Based on the results, each of them received a personalized diet, 
basic information on nutrition and hydration, and they were instructed on how to achieve and maintain a healthy 
life-style. Clinical rehabilitation: Each participant was screened based on a questionnaire regarding: the 
associated pathology, physical exercise routines, bone density measurement (BDM) with Sahara equipment, heart 
rates (HR) and blood pressure (BP),  muscular tonus evaluation, strength test using the palmar dynamometer. 
Orthopedics: The orthopedic clinical exam was aimed to highlight any disturbance of static spinal and eventual 
consecutive complications. The participants went through a physical assessment process, screening of the 
centripetal and centrifuge joints and sitting position check.  
3. Results 
The assessment of nutritional status highlighted the following: the majority of the participants were 
overweight, with obesity tendencies; most of them do not have healthy diet habits: they do not eat enough fibers, 
vegetables and fruits; there is a lack of dairy products in their diet; while most of them have a very rich diet in 
protein and animal fat; a big percentage of the screened participants have a risk of diabetes and cardiovascular 
disease; most of them do not have a habit in physical activity practice; signs of depression were observed and 
family dependence. 
The results of the orthopedics exam show that the lack of degenerative diseases, emphasized by obvious 
clinical and radiological changes; also a righteous sitting position in 80 % of the cases; frequent spinal deviations 
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in sitting position observed: scoliosis on those using the wheelchair for more than 5 years, with a minimum angle 
of under 30 degrees. 
The results of the clinical rehabilitation exam demonstrate that the most common associated pathology found 
was the urinary tract infection (UTI), the majority of the participants using catheters. The second associated 
pathology encountered was the respiratory pathology. The results show a lack of physical activity, demonstrated 
by the low values of the (MTE) (low efficiency of the muscular contraction, demonstrated with the MTE test); 
the BP and HR results were within normal limits; the BDT showed very high rates of osteoporosis, justified on 
one hand by the immobility, and on the other hand by the lack of physical activities.  
The results on the osteodensitometry test indicating the T score show percentage differences between the 3 
geographic regions (Bran: T score < -2,5-70%; T score > -1 – 4%; T score [– 2,5 – –1] – 13%; impossible 13%, 
Văratec: T score < -2,5- 60%; T score > -1 – 10%; T score [– 2,5 – –1] – 15%; impossible 15%; Mehadia: T 
score < -2,5 - 35%; T score > -1 – 9%; T score [– 2,5 – –1] – 24%; impossible 41%). Since the ultrasonography 
evaluation doesn’t provide very precise data, all participants with a T score indicating the possibility of 
osteoporosis were referred for a dual-biphotonic X-rays absorptiometry scan, which is an accurate, precise, 
sensitive and low radiation dose exam (Garland  et al., 1992). 
Table 1 - T score comparison  
 
Regional 
camp 
N Mean Std. Deviation 
Std. 
Error 
95% Confidence Interval for Mean 
Minimum Maximum 
Lower Bound Upper Bound 
Varatec 17 -2.553 1.4727 .3572 -3.310 -1.796 -3.9 2.2 
Mehadia 10 -2.890 .9134 .2888 -3.543 -2.237 -4.0 -1.2 
Bran 20 -3.090 1.2645 .2827 -3.682 -2.498 -4.3 1.1 
Total 47 -2.853 1.2791 .1866 -3.229 -2.478 -4.3 2.2 
Table 2 - Test of Homogeneity of Variances 
 
Table 3 - ANOVA single factor 
Source of variation Sum of Squares Df Mean  Square F Sig. 
Between Groups 2.668 2 1.334 .809 .452 
Within Groups 72.589 44 1.650    
Total 75.257 46       
 
Levene Statistic df1 df2 Sig. 
.270 2 44 .765 
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Graphic 1 - T SCORES compared evolution
The T score data registered in the three camps have a unitary structure; according to the Levene statistics, sig.
= 0.765, higher than 0.05. The results obtained after applying the ANOVA test show that there is no significant 
statistical difference between the T score average value pairs. The value of Sig. parameter determined with the 
ANOVA test is higher than 0.05 (Sig. – 0.452), therefore although there are visible differences between the
average values of the three groups, they aren’t statistically relevant (graphic 1). The frequency of the subjects’
physical activity is noticeably low, as shown in graphic 2.
Graphic 2 - Compared physical activity frequency
Unfortunately, the greatest majority of the participants in this project do not engage in daily physical activity.
We reckon this is due to the lack of information and awareness on the benefits of regular physical activity, but
also to their degree of dependency. As there are very few published studies focused on the effects of physical
activity in osteoporosis (Yilmaz  et al., 2007), the poor information may partially justify the physical inactivity of 
these patients. In order to correlate the T score with the length of time using the wheelchair, we divided the users 
in three groups: 1 to 3 years (Văratec 25%, Bran 23%, Mehadia 39%), 3 to 10 years (Văratec 30%, Bran 24%,
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Mehadia 39%), more than 10 years (Văratec 45%, Bran 53%, Mehadia 22%), and we calculated the percentage 
on each age-group for every camp. 
After the screening process each participant received recommendations and went through an education 
process on how to improve their physical condition and achieve a healthy lifestyle. 
4. Conclusions 
The results, partly confirming other findings in the literature (Jiang et al., 2006, Garland et al., 2004), showed 
regional differences that allowed the design of a multidisciplinary therapeutic approach.  
The assessments emphasized a strong correlation between the levels of independence, standards of living and 
the associated pathology. Thus, in Mehadia region, where the standards of living are lower than average and most 
of the food comes from individual farm, the percentage of patients with a BMI within the normal limits is higher, 
their average T score is of 0.45, and, excepting the UTI due to the usage of catheters, the associated pathology is 
of lower incidence. In Bran region the access to unhealthy food, such as fast-food, determines high BMI values, 
an average T score of - 3,1 and a higher frequency in respiratory tract infections.  
 Very few participants in the evaluations engage in regular, daily or twice a day physical activity, regardless of 
the region they come from – Mehadia 41 %, Bran 26% and Văratec 25%. The higher percentage in Mehadia is 
related to the limited access to computer technology, which results in more interest and time for outdoor leisure 
activities. As patients usually fear that by exercising they increase the chances of fractures in the osteoporotic 
bones, the surprisingly good results of the bone density evaluations proved to be a great support in our 
recommendation for regular physical activity. 
The assessment of nutritional status highlighted that the majority of the participants were overweight, with 
obesity tendencies; most of them do not have healthy diet habits. A big percentage of the screened participants 
have a risk of diabetes and cardiovascular disease. The results of the orthopedics exam show a righteous sitting 
position in 80 % of the cases and frequent spinal deviations in sitting position: scoliosis on those using the 
wheelchair for more than 5 years, with a minimum angle of under 30 degrees. 
None of the project’s beneficiaries has been previously investigated for a possible osteoporosis or associated 
orthopaedic pathology. Unfortunately, the access of individuals with spinal cord injuries to healthcare services is 
rather limited in poor regions.  
Keeping this in mind, we appreciate the assessments and the consequential referrals given to all participants 
extremely useful, as confirmed by the 3 months after feedback, showing a rise in the number of days dedicated to 
physical activities, and in the level of independence. 
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